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* Aerosols
* ARI Aerosol Mass Spectrometer

 NEAQS-ITCT 2004

* Supermicron Aerosol Project
— Particle Transmission
— Preliminary Conclusions and Future Work




AEerosol. solution of particles

suspended in a gas

Sources and Effects of Particles in the Atmosphere
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ARI| Aerosol Mass Spectrometer




ARI| Aerosol Mass Spectrometer

 Definitions
— Geometric diameter — true diameter, Dp
— Classical Aerodynamic diameter —

Where p is the particle density, p, is unit density (p, = 1 g/cm3), and

is the particle dynamic shape factor.



NEAQS-ITCT 2004

 New England Air
Quality Study -
Intercontinental
Transport and Chemical
Transformation 2004

— ARI set up an AMS on
DOE’s G-1 Aircraft

— ARI manned AMSS in
Nova Scotia, Canada

* Ron Brown -ship

A A
| * G-1 Aircraft

Brown




Nova Scotia Site

* Design and install inlet system
« Spatially organize instruments
* Prepare trailer for shipping




Supermicron Aerosol Project

* Goal: Adjust the AMS inlet to pass particles
larger than 1 ym

* Particles >~1 um
lost at orifice

AMS Collection Efficiency
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Particle Transmission
Orifice Size: 140 uym pinhole vs. 120 ym pinhole

NH4NO3
—— 140 um pinhole
—— 120 pum pinhole
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Particle Transmission

Compounds w/ different densities

140 ym pinhole
—— NaNQO3

—— NH4NO3
— Pb(NO3)2

CEONVHN

Densities
NH,NO, =1.72 g/cm3
NaNO; = 2.26 g/cm?
Pb(NO,), = 4.53 g/cm3




—— NaNO3
%07 — NH4NO3 Vacuum Aerodynamic diameter —
40 - — Pb(NO3)2

140 pym pinhole

Particle Transmission

Which diameter determines the cutoff?

loosely grouped transmission

EONVHN

140 ym pinhole

140 uym pinhole

— NaNO3
50 9 NH4NO3
= 40 4 —— Pb(N0O3)2
8
Z 30
Z
20 —

—— NaNO3
50 4/ —— NH4NO3
—— Pb(NO3)2

- 40 -

EONVHN

EONVHN

| I
w IN

N
Z(eoN)ad




Preliminary Conclusions

 Larger orifice slightly increases transmission of
arger particles

 Particle transmission cutoff determined by
classical aerodynamic diameter

Future Experiments
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Auxiliary Information

Aerosol Generation System

* Creates particles from
50 nm to >25 um

« Components
— Medical Nebulizer

— Dryer tube
— PM, s cyclone




Auxiliary Information
AMS Lens Schematic
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Based on work by Liu et al., 1995
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